On BLM helicase in recombination-mediated telomere maintenance.
Bloom syndrome (BS) is an extremely rare, autosomal recessive genetic syndrome of humans. Patients with BS are predisposed to almost all forms of cancer and also display premature aging phenotypes. These patients are diagnosed in the clinics by hyper-recombination phenotype that is manifested by high rates of sister chromatid exchange. The gene mutated in BS, designated BLM, lies on chromosome 15q26.1 and encodes a RecQ-like ATP-dependent 3'-5' helicase, which functions in DNA double-strand break repair processes such as non-homologous end joining, homologous recombination-mediated repair, resolution of stalled replication forks and synthesis-dependent strand annealing, although its precise functions at the telomeres are speculative. Recently it has been suggested that the BLM helicase may play important roles in Telomerase-independent forms of telomere elongation or alternative lengthening of telomeres (ALT). A mechanism that although provides cells with a window of opportunity to save ends of their chromosomes, puts these Telomerase (-/-) cells under continuous stress. BLM localization within ALT-associated PML nuclear bodies in telomerase-negative immortalized cell lines and its interaction with the telomere-specific proteins strengthens that suggestion. Here, I begin by outlining features common to all RecQ helicases. I, then, survey evidences that implicate possible roles of BLM helicase in this recombination-mediated mechanism of telomere elongation.